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Abstract of JP8291379 

PURPOSE: To promote the allaying rate after 
plating in galvannealing a high tensile strength 
steel plate added with a specified amt. of P 
and to obtain a plating film excellent in 
adhesion. CONSTITUTION: A P-added steel 
plate is subjected, to preoxidation and is 
thereafter subjected to annealing in such a 
manner that it is heated at 750 to 900 deg.C 
and is cooled ate >=750 deg.C. and after the 
annealing, an oxidized film in which the 
content of iron oxide expressed in terms of Fe 
is regulated to 0.05 to 1.0g/m<2> is formed. 
Next, it is reduced at <750 to >=550 deg.C. is 
plated in a galvanizing bath having 0.03 to 
0.2wt.% Al concn. and is subjected to alloying 
heat treatment to obtain a galvannealed steel 
plate. In the case the Al concn. in the plating 
bath is regulated to 0.12 to 0.2wt%. the 
adhesion of the film improves. 
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(54) [^Bj©=sii:3 Fmmmmt>m^<D-^^n:mmMS^^r3^:^& 



(57) 

p>o.020 wt%op^in];iss*»l«ro-&^'ft: 



[«t^3 p^jnffls=£. mmithtz.'^. #jS7ctt#ffl 

Stcf»T750 "CJKi. 750 "C 

-fkkft^^O.OSg/m^fiti. 1.0 g/m'etT©K'fk;&R&}^^ 
■rs. J*CK, 750'C*^^, 550 'CU±-vmyiV. AlSS 
0.03~0.2 wt%©^i»M«aii?)o^?ST*-3^5rfTVi« ^ 

o#?S®AljBS**0.12~0.2 wt%T?*St. AKSlftt 




(2) 



#HiF8-2 9 1 3 7 9 



[SI*JBll P>0.020 wtX®B®*fil«S:, *S7C 
tt^HSt+Tfl^SaSSti. 900 'CJEtTroMSffimc 
tn^bfcft. 750 'CSKT^-vniMV, C©M»C»!«Sffl 
lCFe^^-C0.05 g/m^ 1.0 g/m'StTOK'ffc;^* 

J*CV»-C750 *C*8I. 550 *C£t±oa7cttl?Ha 

[0 0 0 1] 
[0 0 0 2] 

[tiesferos^g] ifi¥. mn. mtt. ^W}^fs.iz<Dm.m^ 

[0 0 0 3] j§gfiffi«jsi)o#Si««. )SS?iaaj!ggfe#x 

smb. j&-p#?&ap-e#if»s:Mffli-r-s (09. :»:^'7 
-s^fciSjisns, 8e)o^#«»«> >t-i5Sfc 020-15 

0 g/m* 09158 20 g/m^ £k~f<Dn^m<D 

, 



:feitgic. ^Si^T 500~600 "CSSroWJEjiaSlc 3 

~6o^ijnr^-r-5c:i:ira;D, m^^-o^mtrnm^toi 

mz^<D^i^tm&}t 8 ~12wt %T?*S. 
[0 0 0 7] -^^^bSBsM^aio^fflSOfeo^^^ 
», a#ttK-®a;tO25~70 g/m'gftTSS. ^*«« 
*«70g/m»*±lHl-5fe©tt> -&^ft:bfc»e>-3#B©WAC7 

Aijss«o. o8~o. iiwt % t. ^itsiai&o 
[0 0 0 8] jin6.<ogfi»«>o^fH«os$ttt. 

±3tbTViS. 
[0 0 0 9] b*»U PS^JDbitfllMTfi, P-^^4 

H^IC, P^WS**0.02wtX*iB^«a:, J6tJ# 

mammiyx. mmj^^^j^izmtim^-r^mmtn.^ 

X) [0 0 10] ^^^biSitfcllbTH. yi^FeJ&ofrSrff 
(!!#MBg57- 79160 ■^^®)7&^fcSo b*^b. « 

[4)4)_l_l-]-S^-^i;WS^**>A-SSi^ftIffl{CO-Vi- 



[0 0 0 4] ^ifiSfB*o#(C*ViT«> 

i)W^^n^:^it}^. ^B!i!M«ito}intt©;^TS*bv» 
isnxvii). ::oJ9*tt, i6^btt#«St«IJf-rs 

Fe»tbT»?J0.04 g/m^ trffiST^). b*^b. -en 

[0 0 0 5] JgMSIftJ&ofriitt. «)o#/»l#H-CO 

Fe-Zn-&^gcDj^^»cJ;oT«*?!l«stc^if-r-5*^ 

;4S©*ajh-r-&fc8&»C, «&o#}S'l'»C0.08~0.14wt96 

©Ai&#fts-a-i>. -e-ntcto. feKaiixtt*<«jtsn 

[0 0 0 6] -&&<b%»lEI&<&o$Sfl«». ±IB:&l£-t7 



KibSassjiJjK-rsi^JrmKjbbfc^, S7c<pTjfe«i6 

-r-5:&fe (!Rp|SBa55-122865^4:i«) *«ffil6$tlTV» 

40 <D^iz\z^Ki &^^b^©Fe - ZiiKiS:*i<EjiS ti5 t^^o 
SSiS^iJfflbTVi*. 

[0 0 12] <#M¥5 - 306448^4iafctt. tiKfllJpS 
ilS*bTVi;a:ViP^0.03wt?6£t±O^«S:. S;^COS;S: 

&S1\/->T 100~1000Afc, ^2 7— >T 200Aet 

bd^b, ^:o;^ji««!lffli*nibVi. 
[0 0 13] eii±©Vi-m®;&}*'b, j&o^&IK 
©^«14tcPibTttiJfel^«*<!6:Vi. ^fg^ttoatH 
50 tt, -&^jbSai!l^®*friMfliJC«J:D»J!ibJ:-5ttt^^P. 
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[0 0 1 41 
[0 0 1 51 

[sis*«si-rs/i:»©*ai ^fi^a^&tt. p>o.o2 

[0 0 1 61 -tOiSm. FeSI@T?lg/m'S:MA^)ffKCD 
jtr©B6fl;«fi*FeiftSt7 lg/iii**«lt/h$ < UT, -5- 

[0 0 1 71 Kfl:«3tas:ig/iii=*«fwai^fc**> -^^ 

i?lK-(b^©M7ca* 5:550 "CEii, 750 "CT^j^t, ^fiS 

^-o-oa-^l-^l-;^-SB^^&^w^iW^^<ottM*-^ftl^ — 

SfrVi, ;i©^Ha+T?750 'CaTtC?&^L, 550 "CfiA 
±, 750 'C*}«-Ci8^bft'£Ji7C$-e-«t. -^^^bA^iEit 

[0 0 1 91 ClJlfC, *fSg8«, P>0.020 wt36®i«® 

*S8«s:, *a7ntt#H^^-csi^aiajiet±. 9oo -c 

JKT©MSI5ffl(Cjin?^Lfc«. 750 *C£;^TS-CJ^aiL', 
CKDMtCfflfi^ffifCFeiSiSLTO.OS g/m' £A±, 1.0g/m» 
eiTcoS'ftfeK^J^I^L', J*CV>r750 "CTfejej, 550 *Cfit 

[0 0 2 01 c©:;&SJrJ:ntf. ^^'fbi^ra*«^J:D 50 



}S(t>AlJBS*»0.12~0.20wt«0)J?)o#f&-CfT 

■5. 
[0 0 2 1] 

[f^ffil KT, *55Wt:PViT$^(c»b<ltt?g-r5. 
[0 0 2 21 2f:55eiO:3&i£t!Se-3TP^JlD»!«©^ffi* 

[0 0 2 31 p»ln»iS«aKfl2-rst, P'bl^i^fctt^b 

sn, ^fiKbfeiifliSi^^f^iS^b^jittfetciSMoPii 
-fbt^^^^-rso ee*©<k 5^750 'CBi±t?ji 

i^i^fc. *#-r««s©piefl:«5t>-«f»r3a7csn5. 

S7C$nfcP«'&^'ffc;^©Fe-ZnSfSlcH#b, r©K 
jt?2:l^b<jSg$-&5. tJe^T, MTcf*©^ 

#sn5fe©®. z:©«ttfl:*«a7cPlc±sSiS:ia*t 

[0 0 2 41 cniCjttbT, *5!M©*^©J:'5f:a5c 
S750 'C*«i©iktS!W«fflTff 5 ttK-fbtattilTcS 

nx^Ttrnzu^fi^ PK^k#itt3i7c$n^v>. tJ^o 

z:t\zu^. pmitmt. ilTcPtttSftD, -g-^flsNf 
_©Iie^DSJSteM#4>i6:V^fe«&.-«4R^®tt*fi««Vi 

^ai^ffi«©li:^®^»*^+5J-«'»»Sn> 

fRjiwicifii±-r-5'b©t#^e.ns. b*^b, K-fu^a 

[0 0 2 51 JSfAl««S«<-rs^:tfrJ:-3T«>o^ 
&l8©«3&14««lSi±t-5a*t>^^fctt«IW$tiTVi?i 

^tt-C«;is:©J:5tc:itai3n^. a7cl**^?)Ja:^ 

Fe-Al-g-^Btt, •&^'fb^©Fe-ZnRjiS?£ai*|-rSfc 
*> •a-^fl:S^5a3S©#M^»C«Fe-ZnSfS**e^:OS 

^. ii5jaT©siStt, Fe-Ai-g-^es^i^— »c?ft«-r* 
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5 

[0 0 2 61 *^?8©»t>#:6rfeC*»tS«t>#S« 

CO 0 2 7] *5!B>q;&^-ejt*^frssia«p^iiniifS 

[0 0 2 8] ««^fi(D^©ffi©^Si)-H!RflC^E$n 

f. Fet^Bl^^»fii^e(,^1.tC. C. S, Si. Mn. Ti. H 

g, Cr. Ni. Cu. Nb, Ta. Al?S:i:0 iat)b< li2a£; 

tfJiat-r-SCltdW^LV^ Si<0.05%. C<0.2 il? 

S<0.03%, Mn<2.0 %. Ti<0.1 %, Mg<1.0 
%, Cr<2.0 Ni<2.0 Cii<2.0 %, Nb<0.1 
%, Ta<0.1 %, AKO.l %, -ero^fiOTC^tCOViT 

[0 0 2 91 mi\z. :^^m(D:^m^mmm\znmr^ 

[0 0 3 0] KflgXS 

TBJfiisn?.. Kfigtt. m^u, *96ox:© 2 ~ 3 %7KK 

[0 0 3 11 fflBlftfeJ:^gNtXiB 
ji7EttSi8»4'-t?SiKSMfi£JL±. 900 "CKTOilSIS 

HJcHDj^Lfc^, 750 ■cetT^-cf&sirscitKJ;^ 

[0 0 3 2] ^Ot$SEftUC±0ffl«^M»Cj^^$n-S>K 

fl;»S*^ 0.05 g/m" eti, 1.0 g/m»«Ti:;teSJ:3JC 
r^. Klt:»S*^0.05 g/m^ ,tr)'>Ja:Vii:, fkltmoi^ 

\zn <E>nf3.\^\ ^Tc. 1. 0 g/m' ± 0 K 
fl:«*a*«#Vit. tpmzm^»i<oifyi7TyzfiiEifi& 50 



#H¥8-2 9 1 37 9 

[0 0 3 31 ldll'(b(^. fl|«^^iaA'^±fBM£fSS^ 

O^SSSS^Af m^^n<r> 500-750 1C«>Mft 
««-T?KftS*tjtff3-ar-5^:t*WSb''^. 750 'CK 

[0 0 3 4] ■eo«-&. H^ODiit. *a7ctt#HM 

©ttiBn^i^*, =^mim^tmmp\z%.j^\y. sw©^ 

fflUnf^iPT 500~750 'C©MaiM^®llIJf^*ff5FaJC. 

HiKSfiS (*5750 -c) e;±, 900 'CKTtcSHas-a:, 

3l7cft»Hfl4'T750 'cetTSTj^ai-rs. -tntcj: 

■f^^c H®±5tcK'fk<£*fc 500-750*0 ©iaar^js 
-cfTpeitT, oil^»S*o.05~i. 
0 g/iD'©ttHrttc$S»c«Wfp-r5::t3&«T€r5. 
[0 0 3 5] ^«linf^JpT«> a«in 

\Z'Bmn. 500-750 "ccDMam^STsasiirs. 

SH^tt. 1.0 g/m*KT®i2JS!'ita»fl:**ieJl5<t5;* 
& 5 -20, 000 ppm-^i!*-, J5 0 *«^«e;«f 7. (N 2 *^^T? 
H2 0(»;i^0— +40*0 S, N2 ©f^t> D tCAr, He^O*;«f 

§it«s<B};yx©s^ifc (^m) &1.0 «±t-r?)::a: 

j^l^T 750-900 'C©mS®^f*3©SlM®**"^#Sl^ 

m^^n^, mmt. mm. mzi^mEEM^iz^cj^i^ 

fcftlCjfJSTS^). P^linfH©SiSS»C«750 'C£t±© 
m.&i)^—^\Zi^<^tf£^o 900 *C*«±ISta-5©tt. 

•5. 

[0 0 3 7] COSSfifitt. SfeSfitftSTcS^CS-S/iVi 
^t. Wj£b;rc:<fc5trKfl:fel«'f't-&*nsisa®PII 
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8 



[0 0 3 81 mmzmLrcmnm\z:^^^^]tmkit 

^(Dnm^^7.i}7,thXit. (a)02 5 1 ~500 ppm ^ 

^y)miis^^fs.^^i-Qi 137.. msw) 0.4 ^p(h 
2 0)/p(H2)^ i.oss«)HjO-H2-N2 ;*;x*«^if e>n-5. 

cdTK«. Fe©Ji7cSr4l;$■^^•J5:Vi«/J^igft-t?feO. ± 

[0 0 3 9] m&k^n<r>1i7.'^m%^±.U<Diio\z^n 
z:Li)m^h\^\ ;i©^H§ccDjS»ftt. "f-miammti^ 

[0 0 4 0] «i*Ej^-e©»!S©#iitt> ^352ra^> a« 

«. 10*C/sfil,±, !RftlO~100 'C/s©#MS*-C+^i'T? 

)^a»rj£5.S!Q:i^raT*^*^ tJ»!i*tt*«&»Tfcn«i so 
[0 0 4 1] m^mmo:>mw.^'A<Dmjt^izm.t,\zm^ 

[0 0 4 2] fi^. ±fa©J;'5(c^«linl^<Pij^^^tr 
Siii61Pl^-ro 750~900 'C'vCDlnS^/SittTWK'fbt^a 

7bT75o "CKTfc?&»^^nfc««*J. mitwz^mm 

tCjl5c&§ttT:fee.-r, *»-PSft;»S*J0.05~1.0 g/m' 
[0 0 4 3] jgjcXg 



&^tcib, &im{t<&i^\zw^r^wA(DPmitm\t^ 

&imV<1lS<iii>, 
[0 0 4 4] StcMSA^SSO "C^I^St-CdSTCi^ft^&fS 

<, m^&miz&imitmmwi^r. 7F»o#©MHt 

&?>sni6^fe.5. ji5cMfi*«750 'C6t±{Ci^«)i:. 

«^'t'©pKfl;iat>-«fcji7c$ti, jS7cfti4e«tra^ 

©«ST5S7cP*-&tyc:tlc;a:D, undTPe-ZoKiSt 

[0 0 4 5] ^7i\tMm.^m<D»mi\:m^S7t9i\z&7i 

Sn5*T?fT5. »ibViS7cl«Me30~120 ^©«H 

f^T»-5. 3oi^7km-v\immitm^^±\zm7i-r^^t 

yi^7>h ^zL-zfM. n^mmis^n. ^imm^itb 
[0 04 6] mrMi^^mct)^^^ 0 5 ^*5i7ce^H 

aTafe5.©7?. tt(Xei:a7cXSi©M©§H^©ai»f 

[0 0 4 7] STC^HSltt, ±ffiliJr^HT»K^bW4 
MTc^n^dt, PK^t:'^«3i7c;$n;^^^<fc5»cSS-r 



MTctaS*^ 700'CJBl±. 750 "C*^^t2|c^?B©*BBl^T 
*ieCoT5S:SS&***/hS<J5:S^tlte*^&^©-C, e 

[0 0 4 8] s;Bfewafttf)o#x^ 
JE;±©*#TT?Kfl:eiMX@, *3±i^3S7c;XSSiS;fc 

€r?S«©SBaE»l'SiSbTiggS3E»«>o#Sff5. 

[0 0 4 9] J&-3#?S«±i:bTZni:An?«*SnTV» 
Ali9ft»40.03~0.2 %©«6ffll'i*«»*U<» AIS§! 



(6) 
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[0 0 5 0] AlJ8*©TISttHnxi^lcJ:«t>©T?, 

TfeoT. Zn-AI-&^*o#ffi«ttjt*3|ii1-T*5fc«>T 
^•5. 0.2 9g6il±OAiaiffiT»ofr-rsc:i:« 

[0 0 5 1] ijj^bfciotc, it^^m^<r>k\mmm. 

12-0.2 ±f2«5fflrtTi«*®«^t::tt 

^il3E«a»t>#fiift©-5%, ^«tc«ffl-rst>©3a:i:«f 

fC^SI^^^ieJ-St-r-SfeWtCOViT^^ 0.12~0.2 %<D 
Al&#*-r-5*r3#?S1'TJ&o^<£:ff'5C:a:*W*U a? 

[0 0 5 2] tb^^m&^tvxu, tetcffl«©smK 

<fc^Fe©JlX;^f*^$)S*^ FeffiS*t0.05%ejtT (Ha 

»fii^ttTNi, Co, Cr, Cu, Si, Ti, Li, Nb, Mo. Ta, 
Ca, Mg, Mn, K, Na, Pb, Sn, Wifei:©^S*naK± 

JgAUTV^Tt), =&7C^afcO©«K*<0.02%£ilTTf^ 

[0 0 5 3] »o#?g©tasa, mmt 420-520 -c© 
iBH-c**. 420 •c*»i'ri4aHjStiS^-r*5&ftjS*J so 



^i§©ss±#'&stt^fc», *o#?&eA^©««ia 

fit) 420-520 'C©fSfflrt©fto€«Sa[tc:tt«)'«ifi 
[0 0 5 4] *o##3&fitt, M-Ma/tO 

25-70 g/m' msti)mmx&^. r©Ji)t)^#«stt, 

[00 5 5] •&^jiftgigxg 

TflSlC^Wcf^SaSipTlnif^UT, Zn«>o^SSrZn-Fe 
-&^^C2E;1.5. ;:©^^^kS»«iSfet^3fei:ig«lc^JS 

[0 0 5 6] a^tt, sft 480-600 "cgftT? 3 — eoiJ* 

KSffi©ftI^SfT^ il tT, SKI'FeSSS: 8 -12%@ 

x\t. mmmm. mmmn. ^i^miz^^m 

mmi^mx)<Dftii>\z7.'^>n:^SM^^ifxt^?>, # 

[0 0 5 7] 

(Dmfsi^ TS3 A - F © 6 mm<Dm^m^mm^<n^M&i 

$J (SffO.8 mm) 250X100 mmfc^lSl/Tffiffl L- 
&. 

[0 0 5 8] 

[^1] 



12 # 


C 


P 


Si 


Mn 


S 


S0I.AI 


Ti 


A 




-07025- 


-0701 


ozm 


07009' 


-0.029- 


-07009- 


B 


0.002 


0.035 


0.02 


0.30 


0.006 


0.025 


0.010 


C 


0.003 


0.055 


0.02 


0.31 


0.004 


0.037 


0.008 


D 


0.004 


o.oao 


0.04 


0.2D 


0.008 


0.053 


0.055 


E 


0.004 


0.100 


0.01 


1.20 


0,008 


0.053 


0.025 


F 


0.003 


0.180 


0.01 


1.15 


0.007 


0.047 


0.047 



[0 0 5 9] ±S2©#««5£, ^«)10XNa0H*SSJRTK 
5\ZhX(l) lUK-fb, (2) Sltt. (3) MTcO^xmt 

(4) ^M«>o€r&fTofc. mmPix<D^mnm<Dims. 
[0 0 6 0] (1) mmit 



© a — e IZm't. O2 JfiS 5 —5000 ppm©02 -N2 X 
tf>*fctt:*:^4>-e, ^2t^-r*#T-^, 500~700 
©jifi[»c^fiinis»bT«ssiiis»ftu, mit&m^m 

fc. ja!i)ti^*sFe«sijaa:UTS4jc*-r. 

[0 0 6 1] 
[^2] 



(7) 
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11 



12 



la # 








a 


5 ppm 02-^2 


15 TC/s 


550 x:x3© 


b 


500 ppn 02-^2 


15 T/s 


500 TCXS^ 


c 


500 Pfo Oz-fJz 


15 TVs 


600 t:x3|^ 


d 


5000 PPID Oz-Nz 


15"C/s 


eoo Tcxi^ 






20 1C/S 


700 t:x2» 



[0 0 6 2] (2) mi 

#iijtS20"c/s-e75o 'cet±, 9oo ■CBtTwaiiiiiK* 

c:©iaa»cio~9oiJ>ra«^bfc^. 
mvfch-Q. 750 'c*i^®a7cias*T?j^^-rscittc 

CO 0 6 3] 
[«3] 





^ M # IS ^ 




5 PPO 02-«2 




200 ppm O2-N2 




H2O-H2-N2 (P-H2(yP-fl2=0.4, H2=2.aO 




H2O-H2-N2 (lMl2M»-H2=l.O, H2=l.aO 



[0 0 6 4] (3) Mtc 
B;ia3&i-60'C~0'C, H2««*<5~3096©N2-H2 il^^f 



»r. ®7cia«*«*%?B©ffiHil- (550 x:ip.mi)\ 750 r 

It, c:©^o*frt)^4K^-r. 
[0 0 6 51 (4) ^iJiM«a*oir 

j>:v>TAijSfto.o3a6a±. 0.2 %e^T. aeezn^i 
[0 0 6 61 (5) -^^itfmm 

500 "C©«[JS-e^^ft;^aL/. SK^JFeiS 
fl[*J 9 ~11% Otto mraS^^^t^T^m t bTjB!l5£ 
•&^'(k«rW)&«20«>BlTSO, 20~40U>S:A. 40^ 

[0 0 6 7] 
30 [S4] 
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13 



14 







m 






ft 


mt 


a Tc « 






























Al 






m 


n 












»m - 




















CD 














Ht 






37 






Fa 
f K 








Pe 












If 












& 








% 


m 




A 


a 


0.2 


0 
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